the 1 H and 13 C spectra can be found at the end of the Supporting Information. Nuclear
Magnetic Resonance spectra were recorded on a 400MHz instrument. All 1 H NMR experiments are reported in δ units, parts per million (ppm), and were measured relative to the signals for residual chloroform (7.26 ppm) in the deuterated solvent. All 13 C NMR spectra are reported in ppm relative to deuteron-chloroform (77.23 ppm).
And all were obtained with 1 H decoupling. Electron-spraying ionization mass spectra are recorded on an LC/MS instrument. Elemental analyses of these compounds are performed on an elemental analyzer.
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General procedure for synthesis of secondary α-hydroxyl ketones 1
Propiophenone (680 mg, 5 mmol), I2 (260 mg, 20 mol %), and DMSO (10 mL) and a stir bar were added to a 50 mL reaction flask under air. The mixture was stirred at 60 ℃ for 24h as monitored by TLC. After cooling down to room temperature, the solution was diluted with ethyl acetate (50 mL) and washed with 0.1mol/L Na2S2O3 (50 mL) aqueous solution, extracted with ethyl acetate (3×50 mL), and evaporated under vacuum. The crude reaction mixture was purified by column chromatography on silica gel (eluent: petroleum ether / ethyl acetate = 20:1) to get the desired product 1b.
General procedure for synthesis of 3a-3k' 2-Hydroxyacetophenone (0.1 mmol) and morpholine (0.1 mmol) were added in a reaction vessel followed by catalytic PTSA (0.005 mmol). The reaction mixture was stirred under nitrogen atmosphere overnight at 50 ºC. After full conversion of the starting material, the reaction mixture was cooled down to room temperature and purified by silica gel flash column directly (eluent: petroleum ether / ethyl acetate = 3:1).
General procedure for synthesis of 4a-4o
α-Hydroxy ketone 1 (0.1 mmol) and secondary amine 2 (0.1 mmol) were mixed in a reaction vessel followed by addition of catalytic PTSA (0.005 mmol). The reaction mixture was stirred under nitrogen atmosphere overnight at 60 ºC. After full conversion of the starting material, the reaction mixture was cooled down to r.t. and -3 -purified by silica gel column directly (eluent: petroleum ether /dichloromethane =3:1).
Application of the method for one pot preparation of N-substituted indole.
Investigation of the reaction mechanism by D2O NMR experiment

Investigation of the reaction intermediate 4i'
-4 -4i' was used as the substrate with indoline under standard condition (scheme 1). 4i
was obtained with a medium yield (42%). Therefore, the reaction might be proceeded according to our proposed mechanism.
Meanwhile, the distribution of 4i and 4i' during the reaction process was investigated as well (Table 2 ). According to the results, 32% of 4i' was found after 3 h (entry 1).
Meanwhile, we can see that both the yield of 4i' and 4i increased until 9 h, (entries 2, 3). Then we found that the decrease of 4i' and the increase of 4i after 9 h. Finally, the yield of 4i was keep at 41% from 15 h -18 h. 
2-(3,4-dihydroisoquinolin-2(1H)-yl)-1-(4-methoxyphenyl)ethan-1-one (3i):
